Wide discrepancies between prevalence rates of mental retardation reported from different places and at different times have often confused administrators and discouraged epidemiologists. We have emphasized elsewhere that a first step is to distinguish between mild and severe mental retardation, since the natural history of mental retardation of different degrees of severity is markedly different (1, 2) . This paper is concerned only with severe mental retardation.
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the Netherlands. Prevalence data in mental retardation have many uses in planning, in the study of time trends, and in the generation of hypotheses. Further, as we have discussed in other papers, incidence rates in mental retardation are hard to generate, and in their absence prevalence data must often serve for purposes better suited to incidence rates (2, 3, 4) . An improvement over simple prevalence as a substitute for incidence might be attained by cohort rates that incorporate mortality and survival, and we aim to extend our studies in this direction when the needed data have been assembled.
These data provide a unique set of descriptive data. They are singular in that they are national and virtually complete for four annual cohorts, they refer to young adults, and they include variables not previously available. They are examined in relation to previous studies of prevalence in an effort to increase coherence and facilitate interpretation.
DATA SOURCES AND METHOD
Records of four annual cohorts of 19-year-old men born in the years 1944 through 1947 who entered the induction process of the Netherlands Department of Defense have been analyzed. Our original purpose in collecting the data was to search for evidence that birth cohorts exposed to the famine of 1944-1945 might have suffered longlasting ill effects (4). We obtained permission from the Netherlands Ministry of Defense to explore the material further. This paper is based on about 400,000 individuals born in the four years 1944-1947. (The "famine" study is based on about 120,000 of these born in the three years 1944-1946; some 40,000 prenatally exposed to famine and 80,000 controls, all born in cities of more than 40,000 population.)
In the Netherlands, all male citizens are required to present themselves in their 19th year for an examination to determine their suitability for military training. The induction call-up is based on the population registers which, in each locality, include the names and vital events relating to all residents. The system ensures near complete coverage of the population; even during the disruption of war, error was no more than about 3 per cent (4). In a follow-up of records of 2000 registered births to test their accuracy, we were able to trace the careers of 97 per cent 20 years later: 92 per cent were identified in the records of the induction examination and known to the Department of Defense; 3 per cent had died; 2 per cent had migrated. The 92 per cent traced up to military induction were distributed as follows: 85 per cent for whom computer-stored records were retrieved by matching with the registered military serial number, 4 per cent for whom records could not be so retrieved, and 3 per cent exempted from the induction examination.
Rules for exemption from the induction procedure are promulgated from time to time; thus the 1944 to 1946 cohorts could claim exemption if they had three older brothers who had served in the military and if they were students of divinity. (For the 1947 cohort exemption could be claimed if they had two such brothers.) There were certain other classes of exemption: volunteers who enlisted before the age of 19; those living in Belgium and undergoing military training in that country; those in specific occupations for which there was a temporary national shortage, and those who had served prison terms longer than 6 months.
In all, 408,015 men were evaluated for induction. Our analysis was based on the anonymous coded records of their preinduction examinations. Microfilms of the original examination records (before coding but also anonymous) were made available on request. Many such records were perused, mainly to evaluate clinical reports and diagnoses of severe mental retardation.
With the reservations noted above, they are a representative population of survivors. Some of the cohorts involved, especially those born in the spring and summer of 1945, suffered unusually heavy losses during infancy (4) . Studies now in progress will examine the effects of mortality on prevalence. (Data analyzed so far relate only to those born in the cities exposed to famine in the winter 1944-1945 and their comparison groups. No relationship of famine and mortality with the prevalence of mental retardation could be detected in those data (4).)
Apart from exemptions, two limitations in the content of the records should be mentioned. First, for handicapped men and for those living in institutions, attendance at the examination center was often waived. Attendance was waived for only 0.6 per cent in all, but for 52 per cent of those assigned the diagnosis of severe mental retardation. In these cases, a clinical record filled out by the physician in charge of the individual's care is substituted for the induction examination. In the coded records for these men, information is usually lacking on items such as schooling, family size, occupation of father and of subject, physical measurements and scores on routine psychometric tests. Analysis of these variables is therefore omitted as likely to be biased and misleading.
The unambiguous purpose of the induction examination is to select men for training in the armed forces, and conversely to reject those incapable of being trained. In reaching a decision to reject, the examiners are doubtless guided by their knowledge of the occupational roles that the military require to be filled. Quotas of military requirements do not influence the decision, however; the examiners pronounce solely on fitness or unfitness. Once unfitness is declared, a diagnostic category must be given and coded according to the International Classification of Diseases (1948 Revision). The reason for rejection is kept confidential; it is not revealed to the examinee, and is not included in the records returned to the local authority.
The clinical diagnosis is an overall decision made by medically trained examiners. To make the diagnosis, the individual record is reviewed and coded by the single physician in charge at each of the seven centers. They rely heavily on the health questionnaire, on the educational history of the subject, on the Raven Intelligence Test score, and on the other psychometric test scores.
The variables used in the present paper include only those recorded for all those diagnosed as severely mentally retarded, whether or not the subject attended the examination center. They are the following: Diagnosis: Mental Retardation was coded by the International Classification (1948 Revision) as 3250 (Idiot), 3251 (imbecile), 3254 (mongolism), or 3255 (other). (The IQ limits of each category in the ICD code do not exactly fit the current categories of the American Association for Mental Deficiency (AAMD) classification (5) . A severe grade of mental retardation here includes the categories moderate, severe and profound of the AAMD classification. With regard to these grouped categories, the classifications are congruent; in terms of IQ, a score of 50 to 55-depending on the test-provides a threshold level.) The form allows for a primary and a second diagnostic category. Any diagnosis of mental retardation, whether coded as primary or secondary, is counted in the tables. Nearly all these men had been identified by health and educational services previous to the pre-induction examination, and each diagnosis of severe mental retardation made at induction was supported by a report from physicians previously involved in the care of the individual.
Date of birth: Place of birth: Each location identified an area covered by a local population register, and was coded according to province, and according to the degree of urbanization, following a scheme in use at the Central Bureau of Statistics at the Hague. The classifying criterion combines population composition with population density (Central Bureau of Statistics, 1969), as follows: "rural": more than 20 per cent in agrarian occupations; "mixed urban/ rural": less than 20 per cent in agrarian occupations and/or a town of less than 30,000 people; "large urban": town of more than 30,000 people; "suburban": residential or recreational area; "unclassified": 3.4 per cent of men were born in places that did not fall into the classification system, or the place of birth was not recorded.
Religious affiliation: There were eight codes for religion, but the records of those who did not attend for examination were satisfactory for only three broad categories: Roman Catholic, Protestant, no religion. Levels of significance: In a descriptive and exploratory analysis of a large complete population, the approriateness of significance tests is debatable, and we have not presented probabilities in this paper. As an aid to inferring the likelihood of chance differences, we have estimated relative risks with standard errors. We have avoided referring to the existence of a difference where the subtraction of the standard error from the relative risk could reduce the risk to unity. One might note as a guide that at the smallest relevant cell size, N = approximately 10,000, this criterion is met at or above a relative risk of 1.8. With more frequently encountered larger cell sizes, say N = 60,000, the criterion is met at or above a relative risk of 1.3.
RESULTS
The overall prevalence of severe mental retardation based on the Netherlands induction data is 3.7 per thousand (table 1). The rate rises steadily for the four successive birth cohorts from 3.34 to 4.21. Table 1 also contrasts rates for the diagnosis of Down's syndrome with rates for all other diagnoses combined in the two grades of "imbecile" and "idiot." Although Down's syndrome was not coded by grade, it represents a generally reliable diagnostic Table 2 shows prevalence by province of birth, ranked according to size of the popu-lation at risk. The range is from 2.55 to 4.32. We tried to identify sources of this variation by examining scattergrams and rank correlations of the distributions among provinces of religion, social class, family size, and urbanization of birth place. None was concomitant with the variation of severe mental retardation. There were no divergent trends by year of birth among the provinces. Table 3 shows the prevalence of severe mental retardation by religious affiliation. Prevalence is lower than the mean for Protestants, and still lower for those who have no religious affiliation. Higher fertility at later maternal ages leading to an excess of Down's syndrome cannot explain the whole of the Catholic excess; the prevalence of recognized Down's syndrome accounts for only 30 per cent of the difference between Catholics and Protestants. The group with Fio 1 Prevalence at 19 years of age of Down's syndrome, and of severe mental retardation eicluding Down's syndrome, for annual birth cohorts 1944 through 1947 by urban or rural birthplace Log graph religious affiliation "other or unknown" yields a low rate which may be attributable to small numbers or to unknown anomalies in the data and should probably be discounted. There were no divergent trends by year of birth among the categories of religions. Table 4 sets out Down's syndrome and all other diagnostic categories separately by degree of urbanization of birth place of each birth cohort. For both Down's syndrome and the residual diagnostic categories, the lowest rate is found with an intermediate degree of urbanization. Analysis by birth cohort indicates that the rates compound divergent trends. Within the short span of 4 years a rise in urban prevalence of both Down's syndrome and the residual categories reversed the relative positions of urban and rural (figure 1). The main contribution to the rising secular trends shown in 
DISCUSSION
The prevalence rate of 3.7 per 1000 for severe mental retardation at 19 years of age in a national male population is remarkably similar to previous reports at teen ages in prevalence surveys, the similarities of which Kushlick has noted (6). Table 5 extracts prevalence rates of severe mental retardation at school ages from 14 available sources over the past half century that have reported in sufficient detail for comparison. Eight were based on agencies, three on a combination of agencies and key informants, and three (excluding our own) were direct population surveys. Comparison of our own results with those listed in the table leads us to make a number of propositions (which, we hasten to add, should not be read as conclusive).
Agency surveys of the prevalence of severe mental retardation are usually equivalent to population surveys in countries where schooling is universal. Unduplicated agency counts and case registers have been used for monitoring changes in incidence and survival and for planning services (1, (6) (7) (8) . The consistency of the various prevalence studies supports the validity of such economical approaches.
// comparisons over time and between places show large differences in age-and sex-specific prevalence, it is reasonable to infer substantive rather than methodologic variation. For instance, since surveys across areas are likely to be adequate in their coverage of severe mental retardation as a whole, the prevalence of specific diagnostic types can be compared.
The occasional studies which yield prevalence rates of severe mental retardation much higher or lower than expected deserve careful scrutiny. The consistency of other rates indicates that such variation should not lightly be attributed to the deficiencies of agency surveys. Table 5 gives one outstanding example, the puzzling high prevalence at ages 15 to 19 years in the population survey carried out in a county of Maryland, United States (21) . Although neither substantive differences nor chance variation with small numbers can be ruled out, in this instance the high rate can perhaps be attributed to the method used. A modified intelligence test was administered in an unconventional setting (the home), and to an unusual age range (out of school), in a population with a high proportion illiterate.
Prevalence rates are rising in urban settings indicating that the duration of survival from birth is increasing with improving social conditions. This trend may persist even in the face of declining incidence.
A rise in overall prevalence of severe mental retardation over the four birth years 1944 to 1947 is apparent in the present study population. The rise in the prevalence of Down's syndrome, especially notable from 1944 to 1945, is more marked than in the other diagnostic categories. Thus the rise in Down's syndrome is both absolute and relative.
The sharp rise in prevalence over a short period can most reasonably be attributed to prolonged survival, an explanation we have previously advanced to account for the secular trend in prevalence during the twentieth century (22, 23) . It may be noted that for the affected cohorts the high risk stages of infancy and childhood coincided with major therapeutic and social advances. Incidence can be assumed over this short period to have remained constant. Since in the case of Down's syndrome variation in incidence depends largely on maternal age at childbirth, as was long ago observed (24) , and since changes in maternal age distribution during the study period were slight (3), inci-dence can be assumed over that period to have remained constant, or even to have declined slightly, and the rise in prevalence can most reasonably be attributed to prolonged survival. This explanation accords with reported secular trends in survival (23, 24) .
The main contribution to the rise in prevalence came from the most urbanized population. Analysis shows that families were smaller and fertility at later ages lower in the urban areas than in the rural areas; hence the main known variable in incidence-maternal age-acted against the trend of prevalence. By contrast, in urban areas social class is relatively higher, and indices of health such as perinatal and infant mortality, stature and refraction errors (from analyses still to be reported) all indicate a more favorable social environment; hence the main variables in infant mortality and duration of survival were consistent with the trend of prevalence.
The increase in overall prevalence with time in this Dutch population may indicate the beginning of a departure from the apparent constancy of prevalence over the past half century in Europe and the United States (table 5) . The previous constancy of the overall prevalence rates is curious in the face of recorded changes in the distribution of causes of severe mental retardation (3). During this century, the relative size of various components of the prevalence rates have probably changed substantially. Since the prevalence of Down's syndrome, in particular, increased markedly (25) in the face of an apparently unchanging overall rate, the prevalence of other causes must have been declining, and all the indications are that the underlying change in such a decline must have been in incidence rather than in duration of survival (1, 20) . This supposition finds support, we believe, in secular trends for the diagnostic categories other than Down's syndrome which diverge among areas of different degrees of urbanization. We attribute the divergence to the dynamics of incidence and survival in different ecologic settings. Further data to be published later show that in mild mental retardation similar trends with time are not present; this is consistent with our view, since individuals with mild retardation are not subject to the same high mortality as those with severe retardation. Data on mortality and survival are needed to support this proposition.
The similarity of the contemporary prevalence rates from area to area (as seen in table 5 and in our data excepting the time trend) may reflect a degree of stability in incidence. Because of the variability of social, dietary, toxic and infectious factors between populations, less variable chromosomal and genetic abnormalities are likely to make a main contribution to stability in incidence. Aside from Down's syndrome, such abnormalities are both rare and protean, and possibly occur in stable combinations within the overall rates.
The excess of rural over urban prevalence reported in a majority of previous studies is seen to be in the process of reversal in this Dutch population. Prevalence in large cities was lower in the earliest years but overtook prevalence in the country in the later years (figure 1). We attribute the change to increasing duration of survival, as stated above. In the absence of intervention, or of other ways to reduce incidence, we believe this trend presages the future in the developed world. Rising prevalence has, of course, a limit determined ultimately by the expectation of life of the general population (1). The trend emphasizes the need to look towards prevention.
